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(54) MULTISTAGE TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multistage transmission 
which can achieve a multistage transmission with a compact apparatus 
by inputting a reverse rotation to a multi-element planetary gear set. 
SOLUTION: The multistage transmission comprises a reverse rotation 
planetary gear, which can produce an output with reversing an input, a 
five-element planetary gear set, which produces an output of 
transmission rotation with a selective input of the input rotation or the 
reversed rotation outputted from the reverse rotation planetary gear, 
and an engagement element for controlling them. Concerning the five 
elements according to the order shown in the velocity diagram, a first 
element (S1) is coupled to a first clutch (C-1), which transmits input 
rotation, a second element (R2) is coupled to an output member, a 
third element (C) is coupled to a second clutch (C-2), which transmits 
the input rotation and to a first locking member (B-3, F-1), a fourth 
element (R1) is coupled to a second locking member (B-2), a fifth 
element (S2) is coupled to a third locking member (B-1) and to a third 
clutch (C-3), which transmits the input rotation, and the reverse 
rotation output of the reverse planetary gear is transmitted by a 
transmission member (B-4 or C-4). 
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©^79?ilTOC-3i'7^^i, iSSte^^^^y 
G 3 ©aiHIEcDea^Ri 0r©B-4^U^+i 

[0 0 2 7 ] CQ»A3BB*C:bl>T, &9 5v*BXf? 

zn&^mm (owx^n^ommtt^m-r) f© 

x.t^ Mfe^^^^ y^>G3cD*y*>^S 3A^7 (j£ 
jSirtl) T? % +t , ;7C3^B-4 7'U-t©§^C c fc 

SH3£ (iiauto) i-rscir, y>^»R3^ciM 

IS^^*^y^G3(D^i±;tct£;t;/cigH!£ (SSJ:b 
fi) C©i!!0K« y f©$S77^^y 

hGCD7P> Hf>^+S 2tc<3isns (0± 

-e^^^rimoil^Lr^-sci^^T) <dx. b 

o) «ciT, 7n>h !»mR2fcma (i 
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ST) CDIESS (7n>h1f>^S2€r«-r«!W±<DB 

- 4 r^-r * <t *tV7c zm?mm±<D b - 3 r^T 
•a <b *tiAB»&7 o>mj> r 2 zmrmm t 

s. c<Dtm~c, tt*e»K:ia»w^i/tti^y + 

if S 1 B. ±IB 2 ■5Jffl**g^ittlB©®fi# 'J -VV 
>4HrS 1 **-T«ttiS£to&.«ecffl^-r*afl[H: (« 

xbk) raMBfrisjccacu y + y >y^+R i b* 
i9W«c±ie 2 Aim i'Jt f j>mRi zm? 

[0 02 8] ZO>mgM%*m\<DX J r)\' YZslzm^X 

<Dc- i ^^^^©/N^ffljtcaissn, k^a«*a* 

Ml IKiiJgStifcC- 1 K^AIH© 

So 7P>hij>wtR2tt. y>^+^-7>^ 

ros. ttvrctt. C-2*^**©/^MKliifi 
Sti. F*A«*A**1 lfc2IS3tift:C-2 

BHnoik&SftTos. ttvrcn £»«tft8 

<DB~3 :/U-^<D>^:/£F- 1 7 > 0 * * ^ ^<7) 

^>^p-;*K:&;i*§;*ti, B-3^u-*©^sr--jr 

- * ncDRW W<Dflfr&XB ^>^U-*<D7^£U~* 

nt^s. y+y>y4HrR l b, $ic<&V!m&0>B 
isntc^. ^n> hif>^s 2b, aws:/^** 

y*+G30'J >mR3i- tHsHE-TS'O F— F 
5Af»£<JE>B- 1 ^U-+cr>K-7Atca^3n. 

n^iifetc, c- 3 v^©^^fflfj«:4>atS3n. 

K7AflH*A**»l lfcaiSl,/cC-3*^**©^:/ 

- F^AHOffaitto^CcJ: D A*WCca*SWIBi S 

H(C/<> F- K7A»B-4^U^^lt^r- 

^ i occiasaejtcattstiro*. 

[0 02 9]—*, M7 7^^y=TtG3«, ^<D1t 

>^s 3 &^n^<DA*iii<E<z>ea<D/c^tcA*tt 1 
i(cas*$n, y>y+>R3 4a?iHiK©e^/ces6oc 

B-4^U-*CDF^ACca^3ti. *-Amit3tf$L 
tdls F©*MSr*--~* 1 0tC«ifcnJte£3tiroS. 
[0 03 0] ft**, BCcST^irh U^>Ccfcor. B 
-3 ^u-^cc^j$-t±r F - 1 7>£*-f 
ggLro&OB, 2-3^iiB$OB- 3^l/-+iB- 
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B-3yu-+©^S(^itai*#*«{tTS/c^r*0, * 

©si^6 b - 2 ?i>-*<m&icftr>x u-rtm&jj 
^r, * + VTC(,cfrfrzitt&±fcamrj:ZMWyfa 
[oosncu/cMlMS^cir, C©4*+ 

-3:/U-*<fcffi8rrSF- 1 7>-)*^77^ 

r^s 0 ttfc. co^0«_btc#s»r7S'r2ocr>gE 
as (2. sii, 6. 5is> at, az^musm^m 
L,xm>&j: i }tc % 2-3aiHi6-7ara-cateRpitt 

*SKISr*or, c®9g^0C&bi>rB. ^-Wt* 

[0032] ccr, ¥+Jt©s««:oc*rittiB-rs 

y+u-^+'S io*&=z s , 
';ty>WRio(Bi=z» x 

?ci>h 'j>mR2©ts=z H a 

a > *f tr - * > ©it > y > ^ p l fflijoffi 

^ 3 -ht:^>i(D*^aJP2flJco«»=z r B 
iL, flME^**y^+G3©«»*«:oor, 
it>*"*s 3©is=z s 3 

30 y>^¥+R3©«fK=Z„ 3 









Zs , 


/z, > 


= A, 


Zs . 


/z« , 


= A, 


Z s , 


/z, , 


= A, 


(Z, 


, /z, 


, ) * (Z 



A = A T * A t / ( A 4 — A* * A 2 ) 
B= A t * A 4 / (A 4 - A, * A 2 ) 
C=A t * (1-A a )/(A 4 — Ai *A 2 ) 
40 D = A , 

r*?ns 0 cn*fflt^^jia©^jt©w-iiecft 

S^+Hai^+JtX^y^B, Z 5 x =3 9, Z R x 
= 9 1, Z s , =36, Z R2 = 94, Z SJ = 50, 
Z R 3 =98, Z P t =26, Z P 2 =20ilfci* 

cofiir*So 

[0 03 3 ] ^«C, B3IClWrStS^7-;f (C- 
1-C-3K ^U-* (B- l-B-4) 

3:07^ (F-l) ofl^KVWtt (OHir«^ fc 
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[0 03 4] H3*#figorlB*>*J:5tt:. MlM (1 

F- l 7>^W^^<D@SH&£&cJ:*) 
W^^o C(D*§^ la l&tfl32*#BB0T, At} 
M 1 1 ^6aME^7^ # y 3 &cA^A^fHf5 

M^c j: ^ ^ t »; r c 3 (Dilr^ ^ r , y>^ 

^>R3 0it@fe (faJD<, aME£tr»5) i^ot77 

y^-fe* HGCD7P> M**>^S 
ft, F- 1 2^ >^<D^tCj:«3^ih?n/c 

fi*SBIJ£cE>iE*K## ^>^K7>f 1 9 CC mtt 3 
ft£ D 

[0 03 5]*O»2a(2nd)tt, C-lZ^yf- 
iB-3 ^l/-*0R^ftASF- 17>>)x07 

i ^6©jE<6j&*c- i ^ ^^jgfi-r y-MJ-^+s i 

[0 03 6] H3il (3 r d) K, C- 1 Z^v 

£\ A*W1 1^60jEK^C- 1 ?^y?M&VV* 
^>ff Sl^?ti, B- 2^U-+CD^{CJ:^ 

h y >^*R2(D*iIiE^#'>>* K^-f 

[0 03 7] &<D3&4iI (4 t h) «\ C-l*^?*- 

A^$A l l frb<DEM&C fiir y -fif > 

ftSKCA*^ B- 1 ^U-+<D«^CcfcO«jfc 
y>^i-R2©?SiSjES£^^>^ F 7^:^*1 9 

[0 03 8] yctC, 05 jl (5 t h) « % C- 1 
^iC-2^^^^(DEI^^{C<fc0aSE3tl-5. CCD 
t§-£\ A^lfi 1 1 3&>6(Z>IE4Ej&*C - 1 ^ ^ ^flfre y 

w>^fsi(at$n, SB$fcc-3^^^^a 

hG«iStetfc«£tt9, A*IEK#-£<3C>S* 7U> h y 
>^+R2CDiEteil/T^^>^F^-r^*>l 9fC 

[0 03 9] -eUT. (6 t h) «. C-2*^ 

^iB- i ^u-^ott^ctoaMssn*. c<Dm 

^ AAIA 1 1 *»&©jHEj&*C - 2 * ^ ^ * 
yyctcA^ft. B-i^u-tois^^oht 
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#^>£ F^-f ^+ 1 9&CtWj2ft£ 0 
[0 0 4 0 ] JiOimim (7 t h) C-2^7^^^ 
iB-2^U-*©«^«CJ:0*J3JSn&, C<D»£ % 
XJjm 1 1 ^^cDJEIs^C -2^5* t'JT 

CicA^Sti, B- 2 ^u-^cDfi^-ey +>y 
Ri*««±s*isft:», -enssAssfi-r-sitaiEig 

[0 04 1 ]i^2. 5»<2. 5th)tt. C- 

C(D£§^\ AMifM 1 3k6?M!£:^**y *i»G3K:A 
^iEts^igii&^r^^^ y ^-te? hGco^n> 
Mf>^S2CCA*Sn, C- 1 * ^ ? **SEb<&IE<E 

^yft>*tsi^$n^^ y s 

1 ^JE3S<h 7 n > F If 2 ©SiMgi ©3fcfeM>*c 
IEK£ & SSESI3K3^7 p > h y > ^i>R 2 ^ 6^7 ^ 

F^-f ^+1 9teft;*j3ft£ 0 
[0 04 2 ] me. 5» (6. 5th)tt. C- 

2 * ^ * * £ B - 4 ^ U-*<D«£*c J: 0 aSEStiS. 

A^lil 1^6cr>iE(S^C-2 

yrcccA^sn, a*«ii l^^aws^** 

y *F+G 3 *cASIE«;«aMEi ^ot77 * * y 

hG(?)7P> F*>*>S2*cA#3ft£/c2£> k 7P 
> h-y~>^S 2<DMfct*+ VTC<DiEtet<Dmt3i& 

*7^>£ F^-r^+ 1 9^cHi^5n'S 0 
[0 04 3 ] &*>\ f^ii (R) (J, C-3^77^iB 
-3^-^^^^$^. CCDig^, A^J 
Ml 1^60IE$5^C-2^^^7 c *iS'C^D> h^> 
+>S2(cA*?n, B- 3^U-^o^^J:*3^± 
S*i3^*+ yrc*s*S3RibT^a> h y>^+*^ 
R2©i£K##'?>£ f^-y^-m 9^cm^§n, y 

[ 0 0 4 4 ] jfc < Or. ±I2SI 1 m&BfS<D^ 
>Cci*iK, 5BR©^**y4 f ir-fe'» FGijgfg^ 
7*jf»;ftG3 (Dffl^T'tuJi 9 S^f#€> C £ j&ST ^ 

* y ^ , *o»«(De^a<Df«iircxas* 3 a 

WlftX6JaRK:«JiDr4«SE(cJt^r. *tt^fl^55* 

[0 0 45] ftfc, ^^'Jft-bsf hGtc^K^A 
*it«*fiSit5Cir, iESS^A^^'T'SS^ilS 

^<DA^^cJ:€>^iSco^^cfcc^r fe-ecD^^ 
[0 04 6] JS«C, 5gf07 7^^ym7hG^ 
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n>^f ~*is-c~3ts;ifiZ>fisy' fry' * 2 y**i*©>SI 
£rt&£$ft&^t-3*-r7"4 3ftrt>£©-c, —u 

[oo47] sfg^ae (ist) *mmA?) 

< a 9 , ^ftCH«ji^)iecD^^^t--5 y ^m<Ov'=y 

* * g|i#*/h s < tsci*iT#, -eft tt j: o 7- 
5* * 'j *, h ±#o>'m<k<om&i>& eft*. 

[0048] iC6T, ±SEft 1 S!i£ff2s!s-C«. iS»«y 

5* # y ^'-^g 3 £ * y £ -r t/fc 

Z>« 04 «C©<fc *> KiSME^* £ *"i»G 3 £fl5{c 
>^ S 3 i > if^'-^R 3 Kf</K«^TS # e 
£©ft 1 HJSJ&KfC ttlT £ fflj*j*l©*3MB-r 5i. 14 
T C 3 <k 'J > R 3 ©ffe©^*<»: ©iI*SII81&£ Aft 

•y^+'i'S 2(CJiSS3n, 'J>^*>R3^S^S*i 
b-CB - 4 :/U-+© K^APJfCiUS 3 tlX US. 
[0 04 9] C©m2^JBfil(C*j^-Cii^3nSS^ 
a»i«£#JB©Htttt. 5fc©ft 1 £ffl£K0S£&l3J 
JTC*9. £/c*>J±&C-o(,>-C&, I^«©i3:5£*fli^-S 

A^Ah>±Tttis«"Ctttto>#t. *waro©y 

>y^+R3*^u-+K:-DJ5:*i0. -efti OrtJSRI© 

h { t&®m t a 6 ft s . 

[0 05 0] BUffiMHSSff^rW. 7"^* £ y **i'-fe ? 
hG^©j£$K©Aft©0gi<:, j£iE:/-7*£ yf+G3© 

m±?zm&tu. cHic < k'oMmm<Dtii^}mmtLx 
©0 5 sra 6 icfikrmmnma. c 5 o tcmm.zm^ 

[0 05 1 ] C©M3SliSJfjegtc*jCir(J. MR? 5* 

^y+*+G3©*i- y 7C3Z&t)mm±L xv-* 1 
ggt. y>^-v-R3^ffi*^5g4Lr. cft^jgisi^ 

©g^!Sil/-CC-4i'-5 ^5 1 ^L/r7D> h-y-> 
S2{CiSj!Sbrt^ 0 i^C, 5fe©2-o©*JS0S§ 
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(CtoW5B-4^U-+«a< Sft-Ct^. -€•©£;©*» 
fi£itoi>Ttt, 5t©2o©HJfi^S§©»^£[5)ST*S 

©•c. ttfc?zmt<£ffim<D&mn^%ttcxmwicft 

[0052 ] C©13 SQSJfcfigtCteW S&tfc^ai it 
j£3ft£^£|g£©K&£06©i$£0«K:,TVr. C© 
fH 1 «S6fl5M(CfcW *M@^©e^#S; ( B - 4 

*sc-4^7f ^(ca^gftscitcas© 

"C. 0£#JS?L-aS*>SJ:5K:. C - 4 # 5 v ^rtiffl 1 
10 ». ft2. 5jl&t>*ft6. 5ilK:tet,>T^-f£{^# 

isia*. ffe©^*ia©^jis:c>iPtrs^M^« 

[oo5 3]«±, ##pj£8ta:#5£©h5>>xT?x 

^©^iiii^feaMtcjifflBi^a^©!?*^. ztt. m 
t&gm-p&mmmi&mic-o^xi^ m^^^^'j^' 

+Ma©gI5^-©^tf/c*i, 5S^©7'5^^y^H2 

HBJ{c-3i»rfc«'!?©^jg* 1 nit6a'b©-r*«5 < 

20 f»^©SEH©<l^©i»^{Cfaig©*Jl©ffiBF*3-ca^ 

[H9on#aBHQ] 

[an ufcifi i ^».^©*Mffiaati^ 

[H 2 ] si i s»g»js©^+ h u -r >©jsgi^0-c* 
s. 

[a 3 ] ft i ^ififfjftg©*-^ h u w >©^8bso*^3 

ft 6 +'+ib*^^0*-CA 4. 
30 [04] m2mMBm<D*'' A rblsJ><DX*frh>MX 

[05] ftSSfeteff^©*'-^ UW>©^-yjUh>af 

[06 ] »3Hi6^!!e©+--V h U^>©fPS&SO*il^3 
ft £ =Fi'J£*7nT0»T?* S. 

g ^^.^y+'i-fe k 

G3 'J^+ 

51 ■;+-9->4 f + (ftiossR) 

40 R2 7a>b <J>tf*~-\> (m2<Dm&) 
C *+'J7 (ft3©g#) 
Rl ya> h y>^+> (ft4©gsg) 

52 7n> (ft5©^) 

PI. P2 P>yfxt> (— ^3©f-^>) 

P2" '>a-hb^> (MOf^» 

C-l ftl©^7^ ^ 

C-2 ft2©i»7 -^^ (^^|g> 

C-3 ft3©^7 (9k£&m) 

B-3 ^U-+ (ftl©(S±^m, &£^M) 

50 F-l ^^'Ji-fi'?^ (Sl©Mm i^f 
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(2.5th) 


o 
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F £-A(##) 3J028 EA25 EB03 EB09 EB37 EB54 
FA06 FB06 FC18 FC24 FC62 
GA01 



#pj 2 0 0 2 
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2 


6 


4 
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2 


6 


6 
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2 


6 
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5 


9 
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0 


1 


0 
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4 


7 


8 
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1 
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1 
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5 
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5 


3 


2 
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2 
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-18 0 10 6 


(P2 0 0 2 


-1 8 


0 


1 


0 
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#13 2002 -4 1 14 (P2002-4 1 14A) 
#1320 0 2 — 3 0 5 0 1 ( P 2 0 0 2 — 3 0 5 0 1 A ) 
#P8 2001— 336216 (P2001— 336216A) 
#13 2002 — 2 1 3033 (P2002 — 2 1 3033A) 
#1320 0 2 — 24 2 24 9 ( P 2 0 0 2 — 2 4 2 2 4 9 A ) 
#13 2002 — 250018 (P2002 — 250018A) 
#1320 0 2 — 25 6 5 3 4 ( P 2 0 0 2 — 2 5 6 5 3 4 A ) 
#13 2002 — 266315 (P2002-2 66315A) 
#1320 0 2 — 2 0 6 42 9 ( P 2 0 0 2 — 2 0 6 4 2 9 A ) 
#13 2002 — 266622 (P2002 — 266622A) 
#13 2002— 188694 (P2002— 188694A) 
#1320 0 2 — 2 3 5 7 8 9 ( P 2 0 0 2 — 2 3 5 7 8 9 A ) 
#13 2002-235837 (P 2 0 0 2-2 3 5 8 3 7 A) 
#1320 0 2—1 3 9 6 7 ( P 2 0 0 2— 1 3 9 6 7 A ) 
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8 


2 


1 A) 
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(P2002 


— 2 1 4 


6 


0 
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-2 2 8 


9 


7 
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#g32 0 0 2- 
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(P 2 0 0 2 


— 2 2 8 


9 


7 


1 A) 


#132 0 0 2- 


2 4 4 0 7 6 


(P2 0 0 2 


— 2 4 4 


0 


7 


6 A) 


#P20 0 2- 


244077 


(P2002 


-244 
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